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SUBJECT: Mstcoa Radiation Site, Non-Radicactive = DATE 11-02-94

: Metals Cleanup I.eve]‘.s: Suma:y of
~ Issues

FROM:  Jennifer nubbard, '.l‘oxicelagist % W

: Technical support Section (3HW13)

TO:  détf Dodd, ©SC

Renoval xntorcenent s;ction (35!!33)

This morandun fonm iuues discusud i.n ny nenormda

of 3-32'94, 5-20-94, and 5-31-'94-

The OSC tas)ced t.he toxicologist to nvhw T:oposed cleanup
levels and supporting documentation used to derive them for
rotectivensgs at the Site. ' The results of this review were set
orth in the 3-22-94 menmorandum; thig review identified saveral
areas of concern with respect to inconsistencies vith Supertmd
rick assessment _pxocess and possible errors. .

. 'm. osc then requected that the toxicoloqist derive cleanup
levels that would take these issues into account. Those levels

vare presented in the 5-20-94 and 5-31-94 memoranda.

Upon rcviewing EPA': proposed levels, certain Raspondents
objectad on several counts. Objections nind on t.c.hnical
issues are sm_arizgd_bc;_lqw. Y 7

- Thie ia a t}rpi.ca]. ass\mption used as a startinq point
because of its conservative mature. - Hovever, the
Respondents were correct that chemicals eould be dj.vided
into ¢tlasses affecting similar target organs and a total
Hazard Index of 1 ba assigned to each eategor:I Therefore,
the EPA toxicologist divided the 1list of chemicals from the
May memoranda into several catsgories by sensitive target

: CENTRAL NERVOUS SYSTEM-~manganese; RIDNEYe=cadmium,
polybdenum, chromium; GASTROINTESTINAL~~copper; SKINee
- arsanie, chromium; GROWIH/LONGEVITY (includes numbers basaed
on 1LD30s and nonspecific effects such .as shorter life span
‘ :r’!.:ag:crpued qrowt.h xat.)-—antimony, indium, nickil, and
5 um. - E

. The nupondents :lndicated a pretcmce for u:i.ng eadniw ano.
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nickel as the chemicals that would be adjusted to achieve
the target risk, rather than adjusting all chemical
concentrations. This is acceptable to EPA since other
chemicals at current concentrations pose a vcrI minor
contribution to the total risk. As lony as axisting riske
axa accounted for, cadaium and nickel can properly be
considered to be the driving contaminants. Under those
assumptions, nom-radiocactive soil coataminants other than
cadajum and nickel would mot warrant cleanup, but would be
assumed to be present at the concentrations shown in the
Respondents’ supporting documentation.

Because the nickel and cadmium RfDs are not based on the
same target organs, the approach takea by the Respondents
was to derive a "renmal RED" for nickel. This remal RfD was
thend used to derive a “renal Xasard Quotieat™ for aickel
that could be added to the Hasard Quotient for cadmium.
{The Xasard Quotient for cadmium was already based om remal
effegta.) Pursuant te the conference call of 9-20-9%4, 4de
saximis, iac., submitted a moze detailed discussion eof the
derivation of the remal RfD for nickel.

The renal RfD derivation is innovative and was not employed
in BPA’s sarlier memoranda. Upona reveipt of the .upport!ng
materisal (10-24-94), 372 was able to assess the
appropriateneas of this valus.

The remal RfD was derived from a MOAZL (N0 Observed Adverse
Effects Lavel) based oa a citation from ATSDR. ATSDR’Ss

included the original
source of this NOAEL of 23 mg/kg/day, vhich was a dog
feeding study (Ambrose et al, 197¢). Uncertainty factors of
10, 10, and 5 were applied to account for interspecies and
intraspecies variability and use of a shorter-than~lifetime
study. BEPA finds use Of the study to be acueptadle. REPA
£inds the uncertainty factors to de appropriata; their
application was in acocordance with BEPA ¢uidance on the
derivation of RfDs. The use of an uncertainty faetor of §
instead of 10 for the subchronic-to-schromic conversion was
Justified Dy tha faat that the study was “long-tera™ (two
yoars in dogs) but less than lifetime.

Therefore, EFA applies the renal RfD for aickel in
determining cleanup levels for nickel that will be additive
o those of cadmium, as set forth ia the Respondents’
supperting docusmantation.

The toxicologist had presented the 0SC with a range of
cleanup levels for carcinogens. The OSC has indicated that
risxs up to 1E-5 will be considered to be acceptable because
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they are still within EPA’s target risk range of 1E-4 to 1E-
6. Existing on-site concentrations of carcinogens have been
found to correspond to A cancer risk less than 1E-3.

Iha indium "errox" identified by EPA was an axzor in the
taxt, not the calculation: therefore, the provisional RID
2or indium did not need to be changed, ‘

This was found to be true and EPA estimations of indium risk
dropped significantly, rendering indium no longer an
important contributor to total site risk.

By 9-20-94, the above three issues had been resolved, and

EPA could accept cleanup levels of existing concentrations for
all metals except cadmium and nickel.

Two ehalicals‘that could affect the cadmium and nickel

cleanup levels in a minor way were chromium (renal group) and
titanium (growth/longavity group). Two issues affacting these
chenicals were raised by the Respondents during the conference
call of 9-20-%4:

4.

Sleanup levels should be based on trivalent (less toxic)

shromium rather than haxavalent chromium,

EPA usually assumes haxavalent chromium, in order to be
conservative, in the adbsence of other avidence. However,
the historical sampling data show a 95% UCL for hexavalent
chromium in soil of less than 1 mg/kg. These data show that
hexavalent chromium is e ted to be a negligible
contributor to on-site soil chromium; therefore, the use of
trivalent chromium dose-response paraneters is appropriats
in determining clean-up levels at this site. '

The Respondents had developed a provisional RED of 1E-1
/kg/day for titanium, based on an oral mouse LD50 of
titanium dioxide. EPA develcped a provisional RfD of 6E~4
/Rg/4ay, based on an intramuscular rodent dose of
titaniun. Because of the limited data available, there is
no Agency-wide consensus on an RfD for titanium; therefore,
best professional judgment must be used.

Titanium is a metal used in a large number of industrial
applications. Titanium dioxide is a pigment that is also
widely used; in fact, it is the most widely used titanium
ound. At the outset, there is no clear and obvious
indication of which numbexr (provisional RfD of 1E-1
»ng/kg/day or 6E-4 mg/kg/day) is more appropriate. However,
sources in the literature were unanimous in emphasizing the
relative nontoxicity of most titanium compounds (among them
Lewis, 1992, and Doull, 1986). Use of the lower RfD (6E~4
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ng/kg/day) would assume that titanium was more toxic than
almost any other metal, which contradicts these sources.
Also, for oral and dermal evaluation (which is appropriate
for this site), a number based on oral rather than
intranmuscular application is probably more appropriate. For
these reasons, the highar RfD of 1E-1, as used in
Respondents’ supporting documentation, seens more
appropriate.

¥hen the above factors (items 4 and S5) are taken into
account, the contributions of chromium and titanium to total site
risk decrease dramatically.

In order to determine the cadaium and nickel target
concentrations, discrepancies between the Respondents’ supporting
documsentation and the typical Superfund assessment ware
identified and axamined. The usa of a "renal REfD™ for nickel has
already been discussed, above. Three najor differences relevant
to derma) assessments vere ldentified; each of these differences
appeared in the dermal exposure pathway evaluation. As a
prelinin::; mattar, EPA supports the use of a skin surface area
of 2000 set forth in the Respondents’ supporting
docunentation. The three differences and their effects on
potential cleanup lavels are discussed below.

$. The Respondents’ documentation ass a soil-to-skin
adherence factor (AF) of 0.51 mg/cm‘. EPA Region III
formerly used 1.45 mg/ca®, based on potting soil, as per
USEPA, 1989 (Risk Assessment Guidance for Superfund), as the
accoeptable soil-to-skin APFP. EPA has modified the acceptable
soil-to-skin AF downward to 1.0 mg/ca. This new number
repraesents the upper end of the range recommanded in the
dermal guidance (USEPA, 1992). The acceptable range is 0.2
to 1.0 my/ca’, and 0.51 mg/ca’ is within that range.
Selaction of the AF is generally a matter of professional
judgment in the absence of site-specific studies. The usa
of an soil-to-skin AF of 0.51 mg/ca® would halve the dermal
sxXposure as aatimated by EPA. However, the overall effect
on the target cleanup concentrations dspends more upon other
factors. The AF alone may have a negligible effect or an
affect up to a factor of 2 on resulting cleanup lavels.

7. Respondents’ supporting documentation failed to indicate
vhich method was used by the Rnsgondnnts to adjust RfDs for
absorbed dose. As noted in earlier aemoranda, abeorbed RIDs
were given that were higher than intake RfDs. This is
counterintuitive because it is impossible for a pexrson to
absord a certain quantity of a substance greater than the
overall intake of such substance. USEPA, 1989, Appendix A,
:;;:ribec the process for deriving absorbed RfDs from intake

EPA’s dexmal assessment included arseanic, copper, manganess,
and titanium. Kowever, these four chemicals did not
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coatridute significantly to total risk, and cleanup levels
were not derived for them. EPA adjusted all RfDs in the
dermal assessment as per Integrated Risk Information System
("IRIS") or other guidance (Sag, Doull, 1986). In any case,
the two chamicals for which this issue becomes significant
are cadmium and nickel, whose adjusted doses are described

here in detail.

The cadmium~in-food RfD (used to evaluate soil exposure, as
opposed to the cadmium—in-water RfD) vas adjusted by 2.5%
for absorption as recommended on IRIS: '

1E-3 ng/kg/day X .028 = 2.SE-S5 mg/kg/day

Use of this mumber, instead of the unadjusted RID uged in
the Respondents’ supporting documentation, results in the
cadmium dose at 1300 mg/kg exceeding a Hazard Quotient of 1.
The use of the adjusted/absorbed RID is appropriate when
calceulating a Hazard Quotient based on an absorbed dose, as
spacified in the guidance and as recommended by the source
of the RID. .

Because XPA‘s original dermal assessmant for aickel (3-20~
94) was not based on the renal RfD, the following discussiom
summarises derivation for a dermal RfD based on the
Respondents’ renal RfD. The Respondents’ oral nickel RtD
for renal effects was based on a dog feeding study. ‘
Thereforea, EPA sought referencas on the oral absorption of
nickel from food (in dogs, if possible). Unfortunately, the
study on which the renal RfD was based (Ambrose et al, 1976)
did not permit quantitation of the absorption, stating only
that fecal excretion was "variable” and amounts retained in
tissue were "gmall.” The range of reviewed studies for oral
absorption of nickel by rats and dogs is reported to be 1-
108 (USEPA, 1986; ATSDR, 1993), with the lower end ¢of the
range repregsenting absorption from food. Based on the fact
that the nickel was given in food, and based on the
recoxmendation of USEPA, 1989, for conservative estimates,
it appears that 1% would be appropriate:

. SE-2 mg/kg/day X .01 = SE=-4 mg/kg/day

Use of this nunber, instead of the adjusted-upward RED as
used in the Respondents’ supporting documentation, decreases
the amount of allowable nickel and therefore the target
concentration. However, this has a minor effect in
comparison with the next issue, the dermal absorption,

factor.

The dernmal absorption factor (ABS) is probably the greateast
difference and therefore has the most influence on the
target cleanup concentrations. The ABS typically reflects
the percentage of a chemical in a sol)l matrix that will be
abgorbed by the skin. The Respondants’ supporting
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documentation used a value of 0.001 (or 0.1%) for the dermal
absorption of all metals from soil, including cadmium and
nickel. This was expresgsed in risk assessment tables as
{0.0001/hr) X 10 hr. The derivation of that expression was

not clear.

EPA, in the original derivation of cleanmip levels (5-20-94
and %=31-94), used a dermal absorption factor of 1% for all
netals from soil, including cadmium and nickel. With
respect to cadmium, USEPA, 1992, eet forth a range of dermal
absorption factors of 0.1% to 1.0%. The 0.1% to 1.0% range
for inorganics is also supported in Ryan et al, 1987.

Region IIXI, in keeping with the recommendation in USEPA,
1989, for conservative assumptions of the absorption factor,
typically recommends the usa of 1.0% for cadmium.

Studies specific to the abgsorption of nickel compounds have
determined nickel absorption by non-occluded skin to be less
than 0.1%, thus rendering 0.1%, as set forth in Respondents’
supfortinq documentation, an acceptably conservative
astimate for dermal absorption of this matal.

Tharefore, the 4iffersace in a 1% or 0.1% ARS affects only
cadmium and net nickel. In determining the cadmium cleanup
concentration, the use of 1.0% as the appropriate dermal
absorption factor for cadmium, rather than 0.1%, affects the
resulting cadaium cleanup concentration by decreasing this
cleanup concentration approximately seven-fold.

SUMMARY OF OUTSTANDING ISSUBS -

Based upon the above discugssion, two issues remain
outstandings selaction of the ABS for cadmium, and selection of
the AF. EPA does not see any reascon at this time to deviate from
EPA-derived dose-response peraseters for dermal absorption; the
dersal RfDs in the MO/AR appear to have Deen srrozsous. The
selection of the cadmium ABS and the AP reflect ranges which

- fequire the use of professional judgment. To ensure
protectiveness, EPA typically prefaers to use 1) the best estimate
of such parameters; or 2) the upper end of the probable range,
vhare the best estimate is unknown. Possible cleanup levels for
cadnium and nickel would depend upon these parameters and are
shown in the table below.
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ABS = Q.01 ABS = 0.00
(MO/AR)
fAF = 0.51 mg/cnt - ng/Xq d = 700 mg/XG
(MO/AR) Ni = 13000 ng/kg*® Ni = 13000 mg/kg

3 = %500

=10 me TR o B LY/ T E— Tg/Kg
Ni = 8000 mg/kg* Ni = 8000 mg/Xg

ABS = 0,00 or n [ n a CASas

The information in this memorandum is intended to follow up
on issues identified in earlier memoranda, document changes in
earlier recommendations and the reasons for those changes, and
present the final issues remaining for consideration. This -
should enable the 0SC to negotiate cleanup levels based on an
informed decision.
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